Derivation and characterization of putative embryonic stem cells from cloned rabbit embryos.
The present study aimed to establish embryonic stem (ES) cell lines, i.e., ntES cells, using rabbit blastocyst stage embryos cloned by somatic cell nuclear transfer. First, we investigated the development of cloned rabbit embryos reconstructed with normal fibroblasts and fibroblasts transfected with enhanced green fluorescence protein (eGFP). Blastocyst rates were 27.4% and 23.9%, respectively, for the embryos reconstructed with normal fibroblasts and fibroblasts transfected with eGFP compared with that from the parthenogenetic group (43.1%). One ntES cell line was established from embryos reconstructed with eGFP-transfected fibroblasts (1 of 17, 5.9%), and three ntES cell lines were derived from those with normal fibroblasts (3 of 17, 17.6%). All the ntES cell lines retained alkaline phosphatase activity and expressed ES cell-specific markers SSEA-4, Oct-4, TRA-1-60, and TRA-1-81. The pluripotency was further confirmed by reverse transcription-polymerase chain reaction analyses of Oct-4, Nanog, and Sox-2 expressions in ntES cell lines. The differentiation capacity of ntES cells was also examined in vitro and in vivo, by which these ntES cell lines were able to differentiate into all three germ layers through embryoid bodies and teratomas. In conclusion, it is apparent that the efficiency of ntES cells derived using eGFP-transfected donor cells is lower than that with nontransfected, normal fibroblasts donor cells. Similar to those from parthenogenetic embryos, all ntES cell lines derived from cloned rabbit embryos are able to express pluripotency markers and retain their capability to differentiate into various cell lineages both in vitro and in vivo.